Recently, Caribbean coasts have experienced atypical massive arrivals of pelagic Sargassum with negative consequences both ecologically and economically. Based on deep learning techniques, this study proposes a novel algorithm for floating and accumulated pelagic Sargassum detection along the coastline of Quintana Roo, Mexico.
INTRODUCTION
with physical-chemical water change, anoxia, and generation of hydrogen sulphide (Louime et al., 2017) . (Schmidhuber, 2015) .
98
Another type of NN widely used in DL is the Recurrent Neural Network (RNN). An RNN implements 99 a Long Short-term memory architecture (LSTM), which makes RNN an ideal tool for modeling and 100
2/15
classifying time series (Schmidhuber, 2015 
116

Study Area
117
We selected the entire coast of Quintana Roo, located in the eastern zone of the Yucatan Peninsula, Mexico. 
Dataset Definition and Processing
123
To build the dataset, three components were developed: 1) A list of sites and dates with and without files, an RGB composition for each swath image was made to allow a visual quality check of each image.
145
Due to the presence of clouds in the area of interest, a total of 19 images were discarded (eight images 
Data Processing
150
Data processing started with the swath images (PDS files) downloaded from the ocean color data website ¶ .
151
Based on the software SeaDAS7.5.1, PSD file goes through different processing levels to evolve from L2 ← l2gen(L1B)
Reprojected ← gpt.sh(L2)
Data ← extract data.py(Reprojected)
append database(Data) 
ERISNet a Deep Learning Network for Sargassum Detection
164
ERISNet is a deep neural network designed to detect Sargassum along the coastline. ERISNet is inspired In Figure 3 , the structure of the convolutional block is shown. This block it is formed by four 
The convolutional block uses a Batch Normalization operation to increase the network performance.
188
Batch Normalization (BN), is a technique for improving the performance and stability of ANN, providing 189 any layer in a neural network with inputs that are zero mean/unit variance (Ioffe and Szegedy, 2015) .
190
During the learning process, the type of initialization of weights could cause a digression to gradients, 
214
All the architectures presented in this work were developed and trained using a Lenovo Workstation 215 with Intel Xeon EP processor, 64 GB of RAM, NVidia Quadro K5000 GPU running the Linux operating 216 system Ubuntu 18.04 64 bits.
217
RESULTS
218
Statistical analysis with the information of bands was performed to evaluate the behavior of the current The multilayer perceptron (MLP) it is defined as the base algorithm for comparison with the rest of the 239 proposals. As it can be seen in Figure 6 , the MLP used is composed of an input layer, three intermediate 
ERISNet was trained, tested, and compared with the rest of its competitors. As in the previous cases,
295
the same criteria were used, that is, the total data set was used by using k-fold cross validation. The 296 algorithm was trained during 3000 epochs with a batch size of 100 data points, the same seed of random 297 numbers used by MLP and FCN was also used. As can be seen in Figure 11 , unlike what happened in the 298 case of the MLP and the FCN, the difference between the capacity of optimization and generalization of 299 the network was lower, suggesting that there was no overfitting in the network during the training process.
300
It is important to mention that the level of optimization of the network was less than its competitors, algorithm is capable of classifying more precisely new points than other studies. In Table 3 without Sargassum is closer to zero.
320
It is important to note that 50% of the data without Sargassum are less compact than that of those Sargassum detection along the coastline is a challenge for conventional techniques used in remote 
345
Although the coast of the Mexican Caribbean has high economic and ecological importance, there is 346 no a monitoring system that contributes to make decisions against threats of massive arrival of Sargassum.
347
Therefore, the present work is very relevant for this region, because offers the basis for an early warning 348 system design.
349
ERISNet could be applied to other coastal areas of the Caribbean region, thereby we propose to design 
